The asymmetric unit of the title salt [systematic name: 1benzhydryl-4-cinnamylpiperazine-1,4-diium bis(p-toluenesulfonate) dihydrate], C 26 H 30 N 2 2+ Á2C 7 H 7 O 3 S À Á2H 2 O, consists of a diprotonated cinnarizinium cation hydrogen bonded through two water molecules to two independent p-toluenesulfonate anions, one which is disordered over two sets of sites in a 0.793 (3):0.207 (3) ratio. In the cation, the piperazine ring adopts a chair configuration and contains two positively charged N atoms with quarternery character. The dihedral angle between the two benzene rings in the benzhydryl group is 71.8 (1) . The benzene ring flanked opposite the piperazine ring is twisted by 75.9 (9) and 8.8 (3) from these two benzene rings. In the crystal, the [N-HÁ Á ÁO water -HÁ Á ÁO( . . . S)] 2 hydrogen-bonded asymmetric unit is connected by further O-HÁ Á ÁO hydrogen bonds linking the components into chains along [100] .
Related literature
For cinnarizine (systematic name: 1-benzhydryl-4-cinnamylpiperazine) as a nootropic drug, see: Towse (1980) . For cinnarizine in allergic disorders, see: Barrett & Zolov (1960) . (2012) . For puckering parameters, see: Cremer & Pople (1975) . For standard bond lengths, see: Allen et al. (1987) . H atoms treated by a mixture of independent and constrained refinement Á max = 0.60 e Å À3 Á min = À0.37 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). vasorelaxating abilities (due to calcium channel blockage), which happen mostly in the brain and is also used as a labyrinthine sedative (Towse, 1980 The asymmetric unit of the title salt ( Fig .1 contains two positively charged N atoms with quarternery character. The dihedral angle between the two benzene rings in the benzhydryl group is 71.8 (1)°. The benzene ring flanked opposite the piperazine ring is twisted by 75.9 (9)° and 8.8 (3)° from these two benzene rings. The bond lengths in the title compound are as expected (Allen, et al., 1987) .
Experimental
In the crystal, N-H···O hydrogen bonds (Table 1) 
S2. Experimental
Cinnarizine (3.68 g, 0.01 mol) and p-toluenesuphonic acid monohydrate (1.90 g, 0.01 mol) were dissolved in hot dimethyl sulphoxide solution and stirred over a heating magnetic stirrer for few minutes. The resulting solution was allowed to cool slowly at room temperature. X-ray quality crystals of the title compound appeared after a few days.
(M.P.: 373-378 K).
S3. Refinement
HN1, HN2, H1W1, H1W2, H2W1 and H2W2 were located by Fourier maps and refined isotropically. All of the remaining H atoms were placed in their calculated positions and then refined using the riding model with Atom-H lengths of 0.95Å (CH), 0.99Å (CH 2 ) and 0.98Å (CH 3 ) Isotropic displacement parameters for these atoms were set to 1.19-1.21 (CH, CH 2 ) or 1.49-1.51 (CH 3 ) times U eq of the parent atom. 
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.60 e Å −3 Δρ min = −0.37 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0216 (7) 0.0226 (7) 0.0008 (6) 0.0003 (6) −0.0043 (6) N2 0.0293 (9) 0.0253 (8) 0.0249 (8) −0.0070 (7) 0.0004 (6) −0.0010 (6) C1 0.0274 (9) 0.0227 (9) 0.0221 (8) −0.0004 (7) −0.0019 (7) −0.0025 (7) C2 0.0262 (9) 0.0232 (9) 0.0228 (8) −0.0033 (7) 0.0022 (7) −0.0021 (7) C3 0.0340 (10) 0.0298 (10) 0.0221 (9) −0.0090 (8) −0.0013 (7) 0.0005 (7) C4 0.0329 (10) 0.0314 (10) 0.0219 (9) −0.0042 (8) 0.0029 (7) −0.0038 (7) C5 0.0235 (9) 0.0221 (9) 0.0302 (9) 0.0035 (7) 0.0005 (7) −0.0051 (7) C6 0.0327 (10) 0.0179 (8) 0.0288 (9) 0.0018 (7) 0.0002 (8) −0.0056 (7) C7 0.0369 (11) 0.0230 (9) 0.0383 (11) 0.0017 (8) (11) 0.0027 (9) −0.0053 (9) 0.0008 (9) C12 0.0320 (10) 0.0203 (8) 0.0258 (9) −0.0018 (7) 0.0015 (7) −0.0024 (7) 0.0590 (10) 0.0248 (7) 0.0296 (7) 0.0073 (7) 0.0030 (7) 0.0010 (6) C1A 0.0259 (9) 0.0245 (9) 0.0280 (9) 0.0002 (7) −0.0007 (7) −0.0016 (7) 
